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nique and concomitant RV outflow tract reconstruction in early
infancy to achieve greater tricuspid valve and RV development
for patients who cannot undergo successful catheter interven-
tion. We believe that the postoperative tricuspid valve and RV
can receive more venous return and have greater growth poten-
tial with this strategy than with simple valvotomy. If vital signs
became unstable after test snaring of the interatrial communi-
cation, the communication should be left open. This strategy
seems to be appropriate for patients with tripartite RV and
tricuspid annulus larger than 60% of normal value without
severe valvular dysplasia.
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The “clover technique” as a new approach for correction of
postendocarditic severe tricuspid valve regurgitation
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Benoît Larrue, MD,a Richard Azzaoui, MD,a Olivier Nugue, MD,b Olivier Leroy, MD,c Christophe Decoene, MD,a
Philippe Asseman, MD,b and Henri Warembourg, MD,a Lille and Tourcoing, France
Various surgical treatments applied to tricuspid endo-carditis provide immediate satisfactory results butseem to offer poor midterm results. We here report theuse of the clover technique1 as a good alternative.
Patient and Methods
A 31-year-old male patient with a history of intravenous heroin
addiction and active hepatitis C was admitted in a septic status
with consciousness disorder and acute respiratory insufficiency.
A full-body scan revealed several pulmonary and splenic ab-
scesses. Transesophageal echocardiographic findings showed mas-
sive vegetation on the mitral valve posterior commissure (Figure 1,
A) with a grade II mitral valve incompetence. There were several
vegetations on the tricuspid valve with a grade II leak. Hemocul-
tures had revealed a meti-R Staphylococcus aureus. Intravenous
antibiotic treatment with cefotaxime, fosfomycin, rifampicin, and
fluconazole was initiated. A positive pulmonary and biologic out-
come was observed rapidly. On the contrary, echocardiographic
features worsened, with increasing mitral vegetation and grade IV
mitral leak together with a grade IV tricuspid leak caused by total
dehiscence of the anterior cusp. With respect to this development,
we decided to operate.
The intervention was performed under extracorporeal circula-
tion at 33°C. The mitral valve was approached through a left
atriotomy with resection of the posterior commissure and A3 and
P3 sections and restoration of this area with a pericardial patch
sutured to the posterior papillary muscle with a 4-0 polytetrafluo-
roethylene thread (Gore-Tex; W. L. Gore & Associates, Inc, Flag-
staff, Ariz), producing satisfactory results (Figure 1, B).
Analysis of the tricuspid valve confirmed dehiscence of the
anterior cups and the absence of vegetations. We performed an
annuloplasty according to the clover technique1 reinforced with an
MC3 Edwards ring no. 36 (Edwards Lifesciences, Irvine, Calif;
Figure 2).
Perioperative transesophageal echocardiography confirmed sat-
isfactory results.
The postoperative course was uneventful, with continuation of
the intravenous antibiotic treatment for 3 weeks, followed by oral
delivery of rifampicin and pristinamycin (Pyostacine) for a further
3 weeks. The valve culture was sterile.
At the 6-month follow-up, the patient was in good general
condition and in New York Heart Association functional class I,
and no mitral or tricuspid leak was observed at echocardiography.
Mean gradients were 6 and 4 mm Hg for the tricuspid and mitral
valves, respectively. An exercise test was carried out, confirming
a good cardiovascular tolerance to effort.
Discussion
Tricuspid valve endocarditis benefits from antibiotic treatment
with generally satisfactory results.2 Medical treatment is preferred
because of the poor midterm results obtained with various surgical
options. In this case report the surgical approach was considered
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because of major tricuspid incompetence associated with mitral
endocarditis with very mobile voluminous vegetation.
Several technical possibilities are conceivable when facing
such complex lesions. Arbulu and colleagues3 suggest a tricuspid
valvulectomy without prosthetic replacement; however, late results
are consistent with the development of severe right heart failure,
with a frequent need for late reoperation. This technique’s benefit
is to cure the infection.
The second option is tricuspid prosthetic replacement. These
prostheses are exposed to a serious infectious risk, as well as to
dehiscence and thrombosis.4
Hence the use of mitral homografts5 as an alternative with
mitigated results. Procurement difficulties and the need for an
important surgical know how make this solution very difficult and
nonreproducible.
On the contrary, the clover technique is an easy and reproduc-
ible technique.1 This procedure was described in case of tricuspid
valve traumatic lesions.1,6 Native valve preservation offers a better
resistance to infection.
We have already applied this technique in 3 cases of tricuspid
endocarditis with complex lesions and obtained very satisfactory
results. In these generally fragile patients, the clover technique
seems a very good alternative. A long-term follow-up is obviously
mandatory.
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Figure 1. Mitral valve view. A, Massive vegetation on the poste-
rior commissure. B, Restoration of the posterior commissure with
a pericardial patch, with good competence.
Figure 2. Tricuspid valve view. A, Clover technique. Arrows in-
dicate the 3 functional orifices. B, A prosthetic annuloplasty ring
was used, providing good competence.
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Left main coronary artery atresia masquerading as dilated
cardiomyopathy treated with aortic reimplantation
Ying-Jui Lin, MD,a Chi-Di Liang, MD,a Sheung-Fat Ko, MD,b Chien-Fu Huang, MD,a and
Jen-Ping Chang, MD,c Kaohsiung and Taoyuan, Taiwan
Left main coronary artery atresia (LMCAA) is rare, andonly 19 pediatric patients with this lesion have beenreported in the literature.1,2 Early diagnosis of LMCAAwith aggressive surgical treatment is usually lifesaving.
This report describes the case of a 7-year-old girl with LMCAA
with heart failure that had been masquerading as dilated cardio-
myopathy since infancy. The symptoms and signs completely
resolved after coronary reimplantation.
Clinical Summary
A 7-year-old girl was seen with dyspnea and shortness of breath at
the age of 4 months. A diagnosis of dilated cardiomyopathy with
severe mitral regurgitation was made after initial echocardio-
graphic study. After this diagnosis, she was treated with digoxin,
furosemide, captopril, and aspirin, with stable condition. Follow-
up echocardiography showed a dilated right coronary artery, but
the ostium of the left main coronary artery was difficult to delin-
eate. In addition, a reversed flow in the left coronary artery was
demonstrated on color Doppler scan.
Cardiac catheterization revealed the pulmonary to systemic
flow ratio at the pulmonary artery level to be 1.0. The left ven-
triculogram demonstrated a dilated and impaired left ventricle
(ejection fraction 0.42), with moderate mitral regurgitation. The
left coronary artery could not be selectively catheterized at either
the aortic root or the pulmonary artery root. Right coronary an-
giography showed a dilated right coronary artery, with abundant
collateral vessels draining to the left coronary artery. The patient
was operated on for presumed LMCAA with moderate mitral
regurgitation.
At operation, both great arteries were transected, and the ab-
sence of the left main coronary orifice in both aortic and pulmo-
nary artery root was confirmed. The proximal left coronary artery
was found to be intramural and blind ended (Figure 1). A diagnosis
of LMCAA was established, and the left main coronary artery was
subsequently reimplanted to the aortic root.
Three years after the operation, follow-up cardiac catheteriza-
tion revealed a dramatic improvement in left ventricular function
(ejection fraction 0.60), with significant regression of mitral re-
gurgitation and right coronary dilation. Left coronary angiography
revealed a widely patent reimplanted coronary artery (Figure 2).
Discussion
Most patients with LMCAA have symptoms, with failure to thrive
and myocardial infarction during infancy and frequently syncope
and tachyarrhythmias during childhood and adolescence. On ex-
tremely rare occasions, LMCAA may be asymptomatic.1,3 Includ-
From the Departments of Pediatric Cardiology,a Radiology,b and Cardio-
vascular Surgery,c Kaohsiung Chang Gung Children’s Hospital, Kaohsiung,
Taiwan, and Chang Gung University, Taoyuan, Taiwan
Received for publication June 1, 2005; accepted for publication June 7,
2005.
Address for reprints: Jen-Ping Chang, MD, Department of Cardiovascular
Surgery, Kaohsiung Chang Gung Memorial Hospital, 123 Ta Pei Rd, Niao
Sung Hsiang, Kaohsiung County 833, Taiwan. (E-mail: c9112772@adm.
cgmh.org.tw).
J Thorac Cardiovasc Surg 2005;130:1210-1
0022-5223/$30.00
Copyright © 2005 by The American Association for Thoracic Surgery
doi:10.1016/j.jtcvs.2005.06.011
Figure 1. Intraoperative picture shows transected aorta (Ao) and
pulmonary artery (PA), without detectable left coronary orifice
within. Arteriotomy was made on blind-ended left coronary ar-
tery, and coronary perfusion catheter was inserted for cardiople-
gic solution delivery (arrow).
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